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1
SYSTEMS AND METHODS FOR
FORMULATION INFORMATION
GENERATION

PRIORITY

This application claims the benefit of, priority to and is a
divisional application of Ser. No. 16/457,159, filed Jun. 28,
2019 entitled “Systems And Methods For Formulation Infor-
mation Generation,” which claims the benefit of, priority to
and is the national stage application of International Appli-
cation No. PCT/US2017/068794, filed Dec. 28, 2017
entitled “Systems And Methods For Formulation Informa-
tion Generation,” which claims the benefit of and priority to
U.S. Provisional Application No. 62/440,454 filed on Dec.
30, 2016 and entitled “Systems And Methods For Formu-
lation Information Generation,” whose disclosures are incor-
porated by reference herein for all purposes.

TECHNICAL FIELD

The technical field generally relates to chemical formu-
lations, and more particularly relates to processor-imple-
mented systems and methods for formulation information
generation.

BACKGROUND

Paint formulation is a complicated process that typically
involves lengthy times for training people to understand and
utilize all of the different types of formulation components.
For example, training new painters to paint and use products
is often time consuming before a satisfactory level of
product knowledge and product processing competence is
reached.

Even after training, a painter can forget much of what the
painter has learned in the early stages of product training,
and can become frustrated trying to determine the proper
product information because of, among other things, all of
the different formulations. Before this level of expertise is
reached, there is typically a costly excessive material con-
sumption, job failure through operator error, etc. This results
in consuming high levels of resources before the painter has
achieved an acceptable level of competence.

SUMMARY

In accordance with the teachings provided herein, sys-
tems, methods, apparatuses, and non-transitory computer-
readable medium for operation upon data processing devices
are provided for automatically producing product mix and
application information. For example, a system and method
include a display for depicting a plurality of indicators
arranged on a chart as well as a sensor for sensing one of the
indicators positioned within the chart. A processor-based
system retrieves from a database the mix and application
information based upon the sensed indicator. The retrieved
mix and application information are provided for mixing
chemical product components.

Still further, the sensed indicator and retrieved mix and
application information can provide sufficient information
for an inexperienced bodyshop painter, who is unfamiliar
with the paint components, to correctly mix the paint com-
ponents within at least five minutes from the sensing of the
indicator, where the bodyshop painter is inexperienced
because the bodyshop painter has less than 8 hours of
training with respect to the paint components. The sufficient
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information includes mixing ratios, activator selection,
respective component weights depending on size of the job,
and suggested volume of ready for use material to mix.

The sensing of the indicator automatically results in both
the retrieving from the database of the paint mix and
application information and the displaying of the retrieved
paint mix and application information upon a computer-
human interface.

A processor-based material management system is
coupled to the processor-based system through a data com-
munication pathway. The retrieved paint mix and application
information is provided to a material management proces-
sor-based system to allow a bodyshop to monitor material
consumption.

The communication of the retrieved paint mix and appli-
cation information to the material management processor-
based system reduces paint material consumption and waste.

More than five shades can be associated with the indica-
tors displayed on the chart as filler colors. The indicators can
be arranged within a tabular pattern within the chart, within
a circular pattern within the chart, etc. Therein the chart can
include a laminated wall chart or a chart on a touch screen,
where the indicators include one or more of the following:
symbols, buttons, bar codes, RFID tags, computer interface
clicks, and quick response (QR) codes arranged on the chart.

The product mix and application information includes
paint mix and application information, where the product
mix information includes paint mix types, where the paint
mix types include metal mix, plastic mix, or standard mix,
where the preparation factors include fast, medium, or slow
configurations. The display is used within a chemical mixing
environment or paint mixing environment.

The sensor can include a scanner, a bar code reader, a QR
code reader, or a sensor that senses a touch on a touch screen
for sensing one of the symbols positioned within the chart.

The retrieved mix and application information can include
instructions for operating a machine to mix and apply a
product. A coating composition can be produced based on
the paint mix information.

As another example, a system and method can be con-
figured for producing a coating composition by selecting an
input signal from a display. The display depicts a plurality of
indicators arranged on a chart, where each indicator is
positioned within the chart based upon a unique combination
of filler colors and one or more of the following factors:
product mix information; coating compositions, surface
types, volatile organic compound clear type, mix types, and
preparation factors. The input signal is selected by interact-
ing with an indicator from the display. A retrieval from a
database is performed for paint mix information and coating
application information for the coating composition based
upon the input signal using processor-based system. An
output is provided of the paint mix information and coating
application information. The coating composition is pro-
duced based on the paint mix information.

Still further, the output can include a display or printout
from the same or a different device than the device that
performed the retrieving from the database.

The interacting can include one or more of the following:
scanning with a scanner, scanning with a magnetic reader,
interacting with a touch screen, interacting with voice com-
mands using a speech recognition device, and interacting
with a laser pointer.

The coating composition can be applied over a substrate
based on the coating application information. The mixing
and applying can be performed at the same site or at different
sites. The different sites include separate mixing and apply-
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ing where a jobber mixes the paint and ships to a body shop
to paint. The substrate can be a vehicle, a vehicle part, a
damaged vehicle, or a damaged vehicle part.

The sensed indicator and retrieved mix and application
information can provide sufficient information for an inex-
perienced bodyshop painter, who is unfamiliar with the paint
components, to correctly mix the paint components within at
least five minutes from the sensing of the indicator, where
the bodyshop painter is inexperienced because the bodyshop
painter has less than 8 hours of training with respect to the
paint components. The sufficient information can include
mixing ratios, activator selection, respective component
weights depending on size of the job, and suggested volume
of ready for use material to mix.

The sensing of the indicator can automatically result in
both the retrieving from the database of the paint mix and
application information and the displaying of the retrieved
paint mix and application information upon a computer-
human interface.

A processor-based material management system can be
coupled to the processor-based system through a data com-
munication pathway, where the retrieved paint mix and
application information are provided to a material manage-
ment processor-based system to allow a bodyshop to moni-
tor material consumption. The communication of the
retrieved paint mix and application information to the mate-
rial management processor-based system reduces paint
material consumption and waste.

Additionally, more than five shades can be associated with
the indicators displayed on the chart as filler colors.

The indicators can be arranged within a tabular pattern
within the chart, within a circular pattern within the chart,
etc. The chart can also include a laminated wall chart or a
chart on a touch screen, where the indicators include one or
more of the following: symbols, buttons, bar codes, RFID
tags, computer interface clicks, and quick response (QR)
codes arranged on the chart.

The product mix and application information can include
paint mix and application information. The product mix
information includes paint mix types, where the mix types
include metal mix, plastic mix, or standard mix, where the
preparation factors include fast, medium, or slow configu-
rations. The display is used within a chemical mixing
environment or paint mixing environment.

The sensor can include a scanner, a bar code reader, a QR
code reader, or a sensor that senses a touch on a touch screen
for sensing one of the symbols positioned within the chart.

The retrieved mix and application information can include
instructions for operating a machine to mix and apply a
product. The coating composition is produced based on the
paint mix information.

As another example, a system and method can be con-
figured for coating a substrate and includes selecting an
input signal from a display. The display depicts a plurality of
indicators arranged on a chart, where each indicator is
positioned within the chart based upon a unique combination
of filler colors and one or more of the following factors:
product mix information; coating compositions, surface
types, volatile organic compound clear type, mix types, and
preparation factors. The input signal is selected by interact-
ing with an indicator from the display. Paint mix information
and coating application information is retrieved from a
database for the coating composition based upon the input
signal using processor-based system. An output of the paint
mix information and coating application information. The
coating composition is produced based on the paint mix
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information. The coating composition is applied over the
substrate based on the coating application information to
form a coating layer thereon.

Still further, the coating layer can be formed by applying
the coating composition over the substrate by spraying,
brushing, dipping, or a combination thereof. The coating
layer can be cured at a temperature in a range of from 20°
C. 10 300° C. to form a cured layer thereon. The substrate
can be a vehicle, a vehicle part, a damaged vehicle, or a
damaged vehicle part.

DESCRIPTION OF THE DRAWINGS

The exemplary embodiments will hereinafter be
described in conjunction with the following drawing figures,
wherein like numerals denote like elements, and wherein:

FIG. 1 is a block diagram depicting a system for auto-
matically producing product mix and application informa-
tion in accordance with an embodiment;

FIGS. 2-5 are block diagrams illustrating that the items
associated with the chart contains different types of infor-
mation in accordance with an embodiment;

FIGS. 6-8 are display diagrams illustrating various factors
being arranged in a matrix format in accordance with
different embodiments;

FIG. 9 is a block diagram illustrating different architec-
tural configurations being used with the system in accor-
dance with an embodiment;

FIG. 10 is a flow chart illustrating an operational scenario
in accordance with an embodiment; and

FIG. 11 is a display of various formulation information
items in accordance with an embodiment.

DETAILED DESCRIPTION

The following detailed description is merely exemplary in
nature and is not intended to limit the application and uses.
Furthermore, there is no intention to be bound by any
expressed or implied theory presented in the preceding
technical field, background, brief summary or the following
detailed description.

FIG. 1 depicts an example of a system 30 for automati-
cally producing product mix and application information.
The system 30 includes a display 40 that contains reading
indicators 36 on a chart 32. As an illustration, a display 40
can contain indictors 36 such as bar codes on a wall chart
display, clickable interface items on a computer screen
display, etc.

Each product associated with a formulation 34 is listed on
the chart 32. The indicators 36 have an arrangement 38
within the chart 32 that is organized based upon a unique
combination of product factors. These could include filler
colors, product mix information, coating compositions, sur-
face types, volatile organic compound (VOC) clear type,
mix types, preparation factors, etc.

An end user, such as a painter, can access the mixing and
application information pertaining to that product by reading
the indicator 36 on the chart 32 with a reader device 42 that
is linked to a database 46 through computer 44. This reading
takes the painter straight to the mixing and application
information stored in the database 46. With the mixing and
application information output 48 from the database 46, the
end user has the necessary information for mixing and
application including, for example, mixing ratios, activator
selection, respective component weights depending on the
size of the job and the suggested volume of ready for use
material to mix.
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Such a system helps reduce initial and ongoing training
time, especially when new personnel need to be trained or
when new formulations are released. To provide optimal
coverage and to address different situations, many formula-
tion variations can be provided to the end-user. In this
situation, the system provides the correct formula ratios
without requiring extensive training. For example, the end-
user only needs to scan the correct indicator on the chart to
obtain the proper formulation for mixing such items as
shades, clear coats, etc.

FIGS. 2-4 illustrate that the items associated with the
chart 32 can represent many different types of information.
For example, the indicators 36 can be associated with
different types of formulations and formulation components
as shown at 50. These can include filler colors, metal mix
components, plastic mix components, etc.

The indicators 36 themselves can assume many different
types of visualizations on the chart 32 as shown at 60. These
can include symbols, buttons, bar codes, RFID tags, quick
response (QR) codes, items on the computer screen display
that can be activated by interface clicks, etc.

The indicators 36 can have many different types of
arrangements 38 on the chart 32 as shown at 70. An example
of an arrangement can include the indicators 36 being
positioned on the chart 32 in a tabular format. In this way,
the indicators appear as a matrix of options from which
end-user can select a desired formulation without having to
understand the formulation details. Other arrangements 38
can include, for example, a circular or polar format as well
as a three-dimensional depiction. A three-dimensional depic-
tion can be provided with a graphical chart that assumes a
three-dimensional representation. Additionally, virtual real-
ity smart glasses can allow an end-user to see the indicators
36 in a three-dimensional arrangement.

Different types of charts can be used for the indicators.
Examples include a laminated wall chart, a chart on a touch
screen, a device that allows voice activation for formulation
selection, etc.

FIG. 5 illustrates an arrangement 38 that shows at 80
various factors being arranged in a matrix format. FIG. 6
shows at 80 a larger version of the chart. In this example,
filler colors (FC2-FC7) are interrelated in a matrix format
with such other factors as metal mix and plastic mix. A
unique barcode appears at the intersection of these factors.

It should be understood that many different factors and
arrangements can be utilized. As an illustration, FIG. 7
depicts an arrangement of filler colors with respect to a
standard mix. As another illustration, FIG. 8 depicts arrange-
ment of clear coat-related factors (VOC 2K clear, etc.) being
interrelated with such other factors as fast, medium, and
slow preparations.

FIG. 9 illustrates that many different architectural con-
figurations can be used with the system 30. In this example,
the end-user accesses the mixing and application informa-
tion pertaining to a product by reading the indicator on a
chart. This reading automatically retrieves all necessary
information including mixing ratios, activator selection,
respective component weights depending on the size of the
job and the suggested volume of ready for use material to
mix. This information can be linked to a material manage-
ment system 200 to allow the bodyshop to monitor material
consumption.

The processor-based material management system 200
communicates to the computer 44 through a data commu-
nication pathway. The data communication pathway can be
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6

an Internet-based communication system, WI-FI, or other
type of networked or direct communication connection
approach.

With the material management system 200, the system 30
can identify, for example, how much of a particular com-
ponent is available for utilization in a formulation. The
material management system 200 also can process the
retrieved paint mix and application information to allow a
bodyshop to monitor material consumption. This commu-
nication of the retrieved paint mix and application informa-
tion to the material management processor-based system
reduces paint material consumption and waste.

FIG. 10 provides an example of an operational scenario
for formulation. In this operational scenario, the product
information tool includes reading indicators on a chart, such
as bar codes. Each formula that is in the database of the color
and formulation retrieval software database (e.g., color
formulas, ancillary product mixes, etc.) has an assigned
barcode.

More specifically in this operational scenario, every offi-
cial formula that is in the database of the color retrieval
software (both color formulas and ancillary product mixes)
has an assigned barcode. These barcodes are unique to that
color formula or the ancillary product mix. For example, a
barcode can be printed for a specific color or ancillary
product and scanned to display these formulas to mix.

With the formulation retrieval system, a chart has a
combination of color formulas on a color search screen and
ancillary product mixes, such as primers and clears on an
ancillary product screen for each of the brands. The color
retrieval software also has the capability to create individual
personal formulas for actual colors and it also has the ability
to create ‘Quick Selects’ for the ancillary products. ‘Quick
Selects’ are ‘saved ancillary product mixes’ that are accessed
through a drop down box in the Ancillary Product screen
without using any barcodes.

This operational scenario addresses overcoming not hav-
ing barcodes for the ancillary products by creating specific
ancillary product mixes as ‘personal formulas’, finding the
unique barcode and printing out that barcode. The end-user
can look for a specific ancillary product mix, scan the
barcode and mix the correct products.

The barcodes are unique to that color formula or the
ancillary product mix. For example, when a barcode is
printed for a specific color or ancillary product, the appro-
priate barcode can be scanned at 300 to display these
formulas to mix upon clicking the appropriate item on a
computer human display interface at 302.

At 304, the mix and other formulation information is
outputted. This can include an output to a computer display
as well as direct output to an automatic mixing machine 308.
With the automatic mixing machine 306, the end-user need
not be involved with even viewing the formulation infor-
mation. But rather in this operational scenario, the end-user
scans the appropriate barcode in the automatic mixing
machine appears to formulation based upon the outputted
information at 304. In other operational scenarios, the infor-
mation can be displayed on a computer screen, printed out,
or stored as a file (e.g., a PDF, Microsoft Excel or Microsoft
Word file). The system can also extract the information and
transform it into an actionable and structured “instruction”,
such as formatted tables, paragraphs, etc., by including only
the relevant formulation and application information and
removing/excluding irrelevant information.

The mix could be applied at 312 directly at the location of
the end-user (e.g. a bodyshop, etc.) or could be shipped to
remote location 310 so that it could be applied at that remote
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location. If different sites are involved, then separate mixing
and applying can occur where a jobber mixes the paint and
ships it to a body shop to paint.

FIG. 11 provides at 400 an example of different types of
information that can be obtained and utilized for formulation
purposes. This is the type of information that the end-user is
not required to have direct knowledge because such infor-
mation is automatically retrieved. This can include mixing
ratios, activator selection, respective component weights
depending on the size of the job and the suggested volume
of ready for use material to mix.

While at least one exemplary embodiment has been
presented in the foregoing detailed description, it should be
appreciated that a vast number of variations exist. It should
also be appreciated that the exemplary embodiment or
exemplary embodiments are only examples, and are not
intended to limit the scope, applicability, or configuration of
the disclosure in any way. Rather, the foregoing detailed
description will provide those of ordinary skill in the art with
a convenient road map for implementing the exemplary
embodiment or exemplary embodiments. It should be under-
stood that various changes can be made in the function and
arrangement of elements without departing from the scope
of the disclosure as set forth in the appended claims and the
legal equivalents thereof.

As an example of the wide variations of the systems and
methods disclosed herein, the disclosed systems and meth-
ods provide sufficient information for an inexperienced
bodyshop painter, who is unfamiliar with the paint compo-
nents, to correctly mix the paint components within a short
amount of time (e.g., at least five minutes from the sensing
of the indicator. Sufficient information can include mixing
ratios, activator selection, respective component weights
depending on size of the job, and suggested volume of ready
for use material to mix. In this example, the bodyshop
painter is inexperienced because the bodyshop painter has
less than a certain amount of training (e.g., 8 hours) with
respect to paint technology.

The systems and methods can be used in paint shops as
well as other types of chemical mixing environments. For
the paint shops, the coating compositions are produced
based on the sensed paint mix information. The coating
composition can be applied over a substrate based on the
coating application information. The substrate could include
a vehicle, a vehicle part, a damaged vehicle, or a damaged
vehicle part.

Additionally, the coating composition can be applied over
the substrate based on the coating application information to
form a coating layer thereon. The coating layer is formed by
applying the coating composition over the substrate by
spraying, brushing, dipping, or a combination thereof. The
process can cure the coating layer at a temperature in a range
of from 20° C. to 300° C. to form a cured layer thereon.

To sense the desired formulation, different types of sen-
sors can be used, including a scanner, magnetic reader, bar
code reader, QR code reader, a sensor that senses a touch on
a touch screen for sensing one of the symbols positioned
within the chart, laser pointing, etc. Interaction can also
include interacting with voice commands to select a formu-
lation using a speech recognition device. The output can
include a display or printout from the same or a different
device than the device that retrieves the information from
the database.

As another example of the wide variations of the systems
and methods disclosed herein, systems and methods can be
configured as follows. The systems’ and methods’ data (e.g.,
associations, mappings, data input, data output, intermediate
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data results, final data results, etc.) may be stored and
implemented in one or more different types of computer-
implemented data stores, such as different types of storage
devices and programming constructs (e.g., memory, RAM,
ROM, Flash memory, flat files, databases, programming data
structures, programming variables, IF-THEN (or similar
type) statement constructs, etc.). It is noted that data struc-
tures describe formats for use in organizing and storing data
in databases, programs, memory, or other computer-readable
media for use by a computer program.
Still further, the systems and methods may be provided on
many different types of computer-readable storage media
including computer storage mechanisms (e.g., non-transi-
tory media, such as CD-ROM, diskette, RAM, flash
memory, computer’s hard drive, etc.) that contain instruc-
tions (e.g., software) for use in execution by a processor to
perform the methods’ operations and implement the systems
described herein.
What is claimed is:
1. A processor-implemented method for automatically
producing a paint mix within a paint shop, the method
comprising:
receiving, by one or more data processors, an input signal
from a sensor related to a user selection of one of a
plurality of machine-readable indicators arranged on a
paint formula display within the paint shop; wherein
each machine-readable indicator is positioned within
the chart based upon an association with a unique
combination of filler colors and one or more of the
following product factors: product mix information;
coating compositions, surface types, volatile organic
compound clear type, mix types, and preparation fac-
tors;
accessing, by the one or more data processors, a color and
formulation retrieval software database, wherein the
color and formulation retrieval software database con-
tains a plurality of paint formulas, each paint formula
assigned a unique machine-readable indicator;

retrieving, by the one or more data processors, the paint
formula corresponding to the user selection of one of
the plurality of machine-readable indicators from the
color and formulation retrieval software database;

outputting, by the one or more data processors, the
retrieved paint formula to an automatic mixing
machine; and

producing the paint mix by the automatic mixing

machine, using the retrieved paint formula.

2. The method of claim 1, wherein output from the color
and formulation retrieval software database is provided as a
display or printout from the same or a different device than
the device that performed said retrieving the mix and
application information.

3. The method of claim 1, wherein the input signal is
generated by one or more of the following steps: scanning
with a scanner, scanning with a magnetic reader, interacting
with a touch screen, interacting with voice commands using
a speech recognition device, and interacting with a laser
pointer.

4. The method of claim 1 further comprising applying the
coating composition over a substrate at the same or different
sites after the automatic mixing machine has received the
retrieved paint mix information.

5. The method of claim 4, wherein the different sites
include a jobber site and a bodyshop for painting.

6. The method of claim 4, wherein the substrate is a
vehicle, a vehicle part, a damaged vehicle, or a damaged
vehicle part.
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7. The method of claim 1, wherein more than five shades
are associated with the machine-readable indicators dis-
played on the chart as filler colors.

8. The method of claim 1, wherein the machine-readable
indicators are arranged within a tabular pattern within a
chart.

9. The method of claim 1, wherein the machine-readable
indicators are arranged within a circular pattern within a
chart.

10. The method of claim 9, wherein the chart includes a
laminated wall chart or a chart on a touch screen; wherein
the indicators include one or more of the following: sym-
bols, buttons, bar codes, RFID tags, computer interface
clicks, and quick response (QR) codes arranged on the chart.

11. The method of claim 1, wherein the mix and appli-
cation information includes paint mix and application infor-
mation; wherein the product mix information includes paint
mix types; wherein the mix types include metal mix, plastic
mix, or standard mix; wherein the preparation factors
include fast, medium, or slow configurations; wherein a
display is used within a chemical mixing environment or
paint mixing environment.

12. The method of claim 1, wherein the sensor includes a
scanner, a bar code reader, a QR code reader, or a sensor that
senses a touch on a touch screen for sensing one or more
symbols positioned within the chart.

13. The method of claim 1, wherein the retrieved mix and
application information includes instructions for operating a
machine to mix and apply the coating composition.

14. The method of claim 1 further comprising curing a
coating layer at a temperature in a range of from 20° C. to
300° C. to form a cured layer thereon.
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